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(54) PRINTING PLATE, ITS PRODUCTION AND PATTERN FORMING METHOD USING THE PLATE 

(57) Abstract : 

PURPOSE: To produce a printing plate having a 
fine pattern and uniform depth, capable of 
preventing the misregistration in printing even 
if a body to be printed is contracted by heat 
treatment, capab I e of filling the recess of the 
plate with an ink, which is irradiated with OV 
from the glass substrate side and cured, and 
capable of precisely printing whi le preventing 
the sagging of the ink. 

CONSTITUTION: A transparent conductive layer 2 
is formed on a glass substrate 1, and an 
unplated pattern 3 is formed thereon by 
photolithography. When a protrusion consisting 
of a metal ic layer is formed on the part except 
the unplated pattern 3, the same metal as an 
electro I ess plating material is firstly 
deposited by electroplating to form an 
electroplating layer 5 having a thickness of < 
30% of the height of the protrusion, and an 
electro I ess plating layer 7 having a thickness of > 70% of the height of the 
protrusion is formed by electroless plating. A material having the same linear 
expansion coefficient and flexibility when the substrate 1 is heat-treated as 
those of a substrate to be printed is used for the substrate 1. 
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m^:u^xmm^^uo. u:^^^m^±iz. ^^^^ 

\.^zt ^^mtr^m^m i 2 cov>rn;o^ictB^ 

m^rc\t^B^<Dm^:^m\zi^^^x. mmoymp^ti. 
yi^js9]^<D^^\z:;^^y^m\z^K>^mm:f)^ibu^i^^^m 20 

4^j^y^n^->!^m(Dm6f\z^mmf>^^f$i^^m^m 30 

^±mtm-o)^m^ifr^^^x^m(oi^'^<D 3 o%&, 
r^m^i.. 'A^^xmmM:^v^m\z^*)mj!h^<oi^^ 

^^wmt^^^m\zmm\^f:Lm^x. m;imw\zn^ 40 

(Dmwzvvmm-( y^^^mLrz.mz. mmw.<ois 
ys^^mti^^vvyt^mmvxm^ y^^mit-^ii. 
z<omzm^ y^^^wmmz^^^:bzL^^mtr 

^n9-y<om^m. 
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szmt^. 

[0 0 0 2] 

0 0 iimt.^^'Dwm$^j\^->^i^^^^mz^ 

mm.v^y'j7.^m'^m^(r^^oy\yV7sY)^^ 
-yo^m^"^. wt^'T'U}:fizmm^n^tiv—y><)\^iS^ 
-<Dj^^-ymmi)^wm^z^r)nt>nx\^>^. :z(D^f> 
r^WLm/^i^-y<Dm^\z\t. ^j.muy:th'jv^yym 
t^{tti^:&mi^m^^m^tix\^^f^. Ld^L^i&T 

[0 0 0 3] ziiib<D^mnzm:^^n^^m(Dwmt. 
-i y^0mfsttmn<owm^K>mv^ch. ^^zs-iy^ 
(om-^^ziyhn-jv-t^'^^^fi^^^ztx^^o 
m^z. mi-^n^-t y^(Dm'^\tmm'r^mmmz^iE> 
n^^ y^<Dm'^iz^r^x^^^. ^(DtzibmmmtL 
xn. -r>^o^os*^^<. hi}^h't(r>m^. mm^ 
^^^zt\z^^xnyhu-j\,r^zLf)^xt^^<D 
idm^hK. m^\z\tmm\zj:^^z6vrcfHifk^ft\t 

mz^m^n^f^x$>D. ^mf&ii\t\Hif^<o-mx^r> 
X. m^mm^m-f y^i^x^D. t^b^mmT^i^m^ y^ 
^x^^hcDX^^. ti^xj:^<Dmj^\X n^-y<r> 
'^^X\z^^^wm^-''^\z'^^x^^zh. WM<nzi 
yvu-m^mWiX^^zh. ^^nmm<r>±mzt^ 

tz^xmM^-WiZX^^Zt.mxtb^. ZZXWMh 

-3 3 0 6-^JcJ^, :LvJ-y^y.Vy^m^Wrtx. X 
v=f-y ^^^mz^ ^^mm^—'^\zfs, ^ <fc 3 n.-^mif^ 

[0 0 0 4] \.t^\.mm.x\x. nmvyyi^7.^m^(r> 

Wm^-mz.^. ^W\mz^yyV'yy.Yn^-y^ny 

7.^^±^zm^^^zhLtm^znx^i^^. mx\t. n 

^2 o-f >^-'4 0^>^cD:fv:€$a>^3^l::^U, 
5~3 0um. {4®lf^± l~^um^g[CO^S*]^fTa 

z.t.ii^^^^nx\^^. -ec^^Sfi, «Sffj<£iB<fn 
\l. ziyn^Y\zWhtiy^xtts,<. iHJ5S^<iferpj±-rs 

-fv-i n^)\^^Qmn^(jymmi Yyyv7.^mmz^\^^ 

'iLt^zt^^m,\zu^. ziDtctb. '^^izmmuy'^d^- 
y^Xf&^<mm'r^^iA±cx\^^^. 
[0 0 0 51 z.(D^ors.^mzmi.rzmf&^ ¥oqrs^x 
y^y^rnxm^r^ct^t. jzy^y^iz^-^xi)-^ 
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[0 0 0 6] mmm.(Dmm^m^'r^m<D:^mtvTm 

[0 0 0 7] 

;^ 4^^;¥T7^ ^ # ^ d <h Tlj^lS U I ^ p Pnl^ 

iJ' — > 7&^M © ^a^T 5)-^ b Tli -5 /1 5^ — > {d i5 T 

>co;^/K n^<Dmm^m<D^m\z^'Dxm 

mmmt)^^^y^^Axmuy^. ::(Dm^m^±m\zt>rc-D 
x-^\zr^z,ti}^4^n\zmmx^D. «£^a^cdm® 

^z^^LXJ^^^m-^iz^ii^Mx^^f}^. ^oxfsi^^m-^ 
\z\tmmx^:/th^^<Dx:^^rz. 
[0 0 0 8] ^fd. Mmh^>zyxi^[B\^<Dm^6ym\z 

^\z\t. mm^m<DmmtyW:^^ri^. 'rut>t>. mm 

fSy:^mm±\z^mz^nxmm h ^ >i^7.^(Dm^m 

:i(Dht. fJ'y7.mwL±\zmzm0L^nx^'^rc/^i$r 
-yh^^r^. --^^ '^Wim^Y^yvT.^Q^^m 
^m^^^X^tdmzntytx. \^t^^n^-y(r>-^^^mx 
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m\z^^-,tz'Mz.\'y J -yay'^m^^^^^fz.^wm 

^m^^^z.t.timj:it\X\,^^tl^. '^(r>tz^\z\mL^^W. 

[0 0 0 93 mk<r>tm\z^\ii^^(DnmM.t,\.x. ^ 

^ffliiic^^i-'S) . 2 0 \j.u\<nmmz%^\yX\i.± i o% 

<h;^^o '^\^x^\^'^'pu<'f^tzj^\z. ■<y^(Di^m. 
^^<'t^h. y^^(j^mMti^m^u<u,-:>x\±yi^ 

20 l^^Wzi^(DVV7.Vn^—y^^^'t:hm\Z\t^X 

to 0 1 0] z.(h^ y^^voy^m^m^^^^^t^x. 

2 - 8 1 6 2 4-^, 3 - 3 2 4 5 1 ^tC 

[0 0 11] if.^m\^^^m.m\z^^xu^ntz^(r> 
30 X. /^^-y(Dm^'^^m\z^^^mmi}^m-\zm^'^ 
n, ^rzwrnmoyi^m-rti-^^y^i^^umo^mm^mm 
Lx. ^mmz^o^mfs,/^^—y^mmBi<m^x^ 
^^v\z{^rcwwm. 't<Dn^yjmi^^w\^'-ym^ 

[0 0 12] 

\z. :^mm<Dm^mimm<Dmmmt. i^m^rzu^iB 
:^^^±\z^mm'^^^f3i^dhmi}mm.^nTzho)x^ 
mz^\,^xiiy7. ^WL±.\zmnmt(^mm^ntz. %<ox^ 
m<D^mm\z:^^^x. i^y7smwL(Dmmm^^^n^i5 

2 <D^mWimz:^\^^xmmmffimmmmmxib^^o^x 
[0 0 13] ^fc, ^mM(Dm^msmm.(Dmmm(Dm 

50 ^:^m^. tfb»?^^:&^^:l^T;A*y=*^j*^fflViS|HIffi^ 
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(c^v^T. ^mmt^ibu^i^h^^m^'r^mz. mnm 

^y^i^tCctO, ^^m(Dm^<D7 0%&,±^M^t^ 

m:^m6mm(Dm7t:^mzi^i^x. ±ie:^^xg^±tc lo 
mnm^i^fjZLrc^. mmmm±\zy:thV'j^yym 

^(D^^\z^mm^^^:f3i^tihf^^m^r^m\^z. ^rm 
mmm^ y^m\zj:r)^^^(oM'^(D7 0 %&.±^m^ 

x$>^. m:^m9mm<D/^^-><Dm^y3mt. ±$m 
mzmrnvTc^mx. ^miimzz-^i^-y^m^r^h 

^t:m^mmz^^'t^h<Dx$>^. m. ^^m\z:i3\,^ 

T^h(DX^^. 30 
CO 0 1 5] 

i^m] ^%mz^n\^. ^yy^m^m^hi.. y^y^ 
^^m\^^x^u^^mt^^tL\z^r^. ^(^mmzum 

^i.x^mf^(^^um^(D^^ii\.x. mm.^y^ 
fkX'S^^m:n.i^-mm^tifs,\^^m^\z\x. fsm^m^T 
^±ujum\z^^^x^%^y:^^-cfi.<. mnMy^v^ 
w.^^m'f^z.t,\z^y). iH—t^m-^o^^mm^n^^ 
tti^x^^, iiyy.mmz^mm^y^^f7otz^<Dm 

:^^^±.\z^m.m^mf^hxmm.my^y^^rtoi^\ ^ 
^^^\^^rM%^^m^\^tz.mz. ^(DAL\zmM,^y 

A^?&t^i:^« ^fc. ^.mm:^y^(r>mphf)^'^^\zu 
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^^mz^m^R\t'rTz.i^mx^fi^. ortT^t^x. 
m.^m;<y^\z9crd'DX. mmm:^y^o)mmmt:^^ 
^mm^m^r^ct\z^^x. cn^cDrnm^M^r 

^Ziiit}^X^. f&mo^J^K^y^. S^<^>-tJ--YX-t>/13'— > 

CO 0 1 6] fsi^. mmM^y^\z^rc'Dxmm.>^y=¥ 
\z^r)^mm'^m^^n^m'^\z\t. ^tcD^mmo^m^ 
^mf&(D^mz^K>m^'^ti^m.m<D3 oxw.Tt 
$n^o cKDSfett. mmmz^\tf:bf^^<Dj:,^0f^m 
mm^±s%iiv. Mmm:<y^^z:^i-f^y^y^m^/>. 
y^^m:k±2. b%x$)^t-r^^. m%>^y^{zwm 
'^n^m^Ay\t. mm,:^y^m<Dm'^f}^±^<Dm^(D 

3 0%<Dt^±l 0%mmtUK>. hV^^^y^\Z^ 

^y^y^m'^<D2:<^ft^:in}^Tx^ti\t. mmm^^y^ 

^^nozit^-^m\zr^rc^\z. m^^y^oymcom 
m^BMrnthx. :^yx&m±\zmnmi}m^^n^. 
CO 0 1 7] ^mm<owmm\z:^\^^x. mw\mo:)Mi$^t 
Lx^m'r^:^yxMm(Dmmmm. ^i^^zs^Mmi^rz 

mi.rzm<Dwmmmt^^v<'r^^^\z^y). ^mm 

i^(Dt\5Lm\Z$^VXh^^\ZMf^^^Z.^i^iX^^. m?i 

\tmm h ^ >>?x n^scoct o \z. ^mmmmmm 

<o^f^x^Mm^f7^xmmm.(Dmm^w\m\zum^i^ 

\z^^mmhy>z^y.^mw^^—y(Di<Lm'fn^2 u 
m&.-f\zm^^zLi)^x^^, ccocfcpic, &em^ 

^rz. m^mwL(DfisLm\zmmfSi^^m^zM^^it^ 

mxm\z^z>m^f}^mpi^. ^tzm-^^z^^xi-n^mm 
^mt)^M^z:f3i^L\.^om^%^^n^. 
coo 18] '^i^\z^m\zvY^{t^^>^^m^^^m 
^\z\i. :^yy.&WL±<ommm^mmmmmt-r^z.t 

:^yX^WLmf)^ib'bVVyt^m^l.X-f>^^W4t^ii 
coo 19] WW\f&<Dmi^^li.X:fS^y.WL^ 

m^^rzm-^\z \tm^^^± co mmt}^± c^;it ft^mi&m 
i^LTVi^d^ mnm^s^(DiSi^mm^(D±m\zm^'fx 
y-x^m.^. Bb^^^\'xmmm^iWimmi^t^m^&^\z 
mm'r^^t\z^-DX. z^a^mm^mmr^^ztftt-v^ 
^, Tut)-^. ^yy.^mtm^^^^f)m^^(Dx. ^ 
m^^Lx^rnvTzm. mm^mz^-Dx^t-o^o^m. 
^^^x$,^mmhy>i^7.is^m^mm^i<omizBm^ 
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st'^M<-rn\tWj±^^rz. b?5>L.. ^u— >;u— acd 
yi^:^:^o:)mm:^mn<D^ ^)~->j\^—A(Dmm\z:i5\,^x lo 

V3±X^^(OX. ^ U— >JI/— AcD^gi?&t^B{c;5:^ih 

[0 0 2 0] j^T. :^mn^mm\zmm^^. miu^ 
mM<n^wmo^Ui^m^jLmm\z7r^hrc^mmx^^. 

(Dij^:^^mtvx}t. ^^m^tm—(DMm$Stmmm 
^^T^h(Di}mm\zm^^^n^. ^mmi^Lm-<DM 

^m-^wx^MmLtzmiz. i^m<Dmmfj^^mm^z^ w 
mz^mm±\zm0Z'^tix^^^/^i^-> n 

i^W}\z^mvfs:\^>mmx$>^:^^ T^mn^Mm-^. m 
\zm^^n^ c ti)^0.\,^7^t^ -^(Dm'^\z\tmwif&(Dmi^ 

z.(Dmznt)n^mmh^>iy^i$^^moy^m 
n(omm\z^^i^m^^it)±c^hisbx. ^mmo^i^m so 

fi^7?fTt)n^o u^. mmf&<Dm^ti.xj^^s^<D:ff 

Am<. ^rzm^\z^-ox^:xmmm^m<o-^mi^h^ 

CO 0 2 1] z<o^oyz:^^:^m^i ^iz. ^-rmi 
(b) ic^f j:^tc, mmm2^m^T^. ^^m\zi^ 40 

Miii.xm^^^^h^EmiiLVxm^'^ti. mm.:^^^ 

:Lmz^n^^v^^^oj^^L,y'fi^m^(r>mm\z^^^ 
^mm.x^n\t^<. n^-><o:k^^^^^(oiim\z 
cfcoT^TSiD, m.mz^'DX^^^:z^f)m^\^^^. — 

s/ai^. mmm2^mm-^mmmn^\.x\t. m. - 
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8 

'^-j.U(Dm%^y^mzmm^<Dyf^^^^\^t^\,^ 
'h(ox^ri\tmzw^^nu\,K 
CO 02 2] :::iT. mnm2iz\^xmm^m^<Dmw 
^m^^^z.t\z^r^. ^m-xM\z^^^x. ^mwL(oi53 
T^mWi 1 mfi^^^\}v^^mm\^xwmmp^(D^ 

vi^'&ict). mx\t. ^mf&(D^f^^i^^^:tmzmm 

x\zm^Lx$>^/^^->^^mf)^-mvx\^^^tt^^ti^ 

^^^M^^t>i±xm^^:zLi)^x^^m(Dm!^^ 
m^ctt)^x^^. ^bT:$:sR!§gfc:feViT. mmmmm 

10 0 2 3] mmm 2 ^mmr^:^&\t. ^kdmllx 
^mm^m^'r^m'^\tm'^^^nx^^^:^^^m\^^^ 

^<Dmmm2<om^:&mo)m\^>\z^ 

'ox'Ai:m(Dmm^ y^\z\tmf}m^^nf3:^K ^rc. 
mmm 2 tLxmrnmrnm^M^T^m-^. ^(Dmm:i^ 

mmmx^^. ^^m\z^^^x\t. mmm2\tm% 
^y^(orzib\zm^^n^^(ox^^<Dx. fcr>3}N— 

<o 1 mmo^Wi/i^t£ If >iK— ^ o X ^> mm tit^t^i,^ 

CO 02 43 'A\z. mi (c) ;feJ:uc (d) ^z^T^o 
\z. 7:1- hi/i^x h 3, y^h-^x^A^m^^fzy^h 
uv^^ym^n-DX. mi (e) \z^'rxv\z. mm 

2 ±(D# y ^gB^tC :7 :r h W '>*X h 3 ^ 1/ 

m\z^^^x. m^:^y^m^^zsMmm>^y^m^^xL 

pJigT^^o ^Atf. mMlS:{bS3(DOMR- 8 5, OF 
PR- 8 0 0. ^^TshmcDAZhP- 1 omffi^nj 

mx$>^. fzfdi.. mmm:^y^m\tm^(D^o^hr)v 
hi/vxh3(cf3:, r)\^:^^j^(Dmmm:^y^m^mm 

:^y'¥o)mz^:^m\z!i:ti^^<ox. mM<Dmm'S:m^^ 
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[0 0 2 5] 'A\z. mi (f) «c^-ri:'5«c. mm,;<y 

mmz\±. Mmm^y^\z^yL%mm,^y^^n^r:i\^ 
^A«> mmm^y^\zi^^f^^m^^pt3i<. :^y^m(D 10 

xmrn^m^Ltcm^. mmm^y^^'r^m\zmmM 

mnm2\zm<r>^m^m^^rc:m^^mmx^^L^ 
(DmwL(D^m^m^x^^^r)i^-\zr^<Df}^. ^—ts: 
[0 0 2 6] m%:!^y^mxmmr^^mti^x\t. ^ 

tm^^^n^. ^Wknyi^^^\tnnM)f^y^m(r)fm 
^m\z^fix^'^^(nx. m^<D^M^m.nM:^y^'t^ 

^'^\z75mm\zmmx^^. n^m:^v^'^^^mi)m 
m^tzytw-mmz^mz^m^ti^m. 

^n^^^^ht^'^±xi^^m'^\z\x. mnt\^ 

X±m^^yi>^UXn.<Xh. m. :=-y'r)V^^TS^n 
\zm%:^y ^^fr'D:f3mtL\^X. ^^^^*m\Z^y^m 

'^^y^^^mmx.t^Kh^. mm.m:^y^^no:^y 
^m\z^\^^x. mmzm^^^mvx^%:^y^^fx so 
^\ ^\^m^xmmm:^y^^no^tf)^x^^(Dx» 

[0 0 2 7] :^\^^x. z,(D^o\zLx^mmmm-5i^m 
fi^^nfcsfe 1 ^> mm^r^^mcDmrnm^ y^mz 
m^cD^n^xmmLx. mmm^y^me^m^-t^. 
^mmmm 5 ^m^r^^<Dmm.?^ y^mtL.xmmm 
:^y^m^mmvrzm'^u. m^^y^o)rctt)(Dm&m 
mt:±ib. mm^m^<Dmm\z^x\t, 3\^m^^MM 
:^y^^no^tf)^x^^. i^Mm^y^mG^m^-t 
^^mtLx\'X. \H}f&^^xj^^mm\z-mmz^m^n 40 

\z. ^n^^^n'tri^(D%^h^>^7.^>. ^u:/ 

m^^m^^x^Bi^*^. 

to 0 2 8] ^T^w-mm.(om'^\zu. ^mm.^(D-^ >^ 

X. m^-o^am^fs.^^. m\t.mz^m'&.x^^xf^ 

$e>icw^f4S:#iabT. mmM:^y so 
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10 

xu. i/uA^m^^y^-rtwt. Mmnm^^<. ^ 
^-ryt^^^tt, mizm'^m.mt^ >^f}m^m^^6^ 

ti3.r)> ^UK. Zity^;!.. ITO> ^^fcXX. m/kM 
[0 0 2 9] rzZ.X. nmM:^v^^\Z}^.n\t^y^^ 
:c.(D^m\z^^^:^y^W(ry±^%mi\zm^^z.h.if^ 

n.m.^y^\zx.^'^^^t\tz.^mmm 

% }L\Zl^MM^v^^fi-:>tzM^(r>W^Ky\X. mk<D 
:*:€r^7&^4 0 0x6 0 OmmTfeoTt). ?\^—><r>n 

^^-^^eir J: ^^coj^^c^ 5 %J^TJCJ^ct^ ;i ^: 

nWiZ^%^j.n(Dw^K'y\zfs.^hi^7L^n^. u 
\to, 1 iimmmxie^xsb^'fy^. mmm^y^(Dmm 

3 0 y^x^mmmm s ^m^v 

xh. ^<Dmmmm^y^m6^m^'rn\t. mmoA 

[0 0 3 0] :L<D^3\z\.xmn.;^y^^^Z^MmM^ 

Wi^m^^xm^v. mi (g) \z^'r^o\z:/^y^/^^ 
;i(D^v\zhxni^tirc^mi&i m 

(Dj^mziit!-m\zm^^^ziti^ix^^. 
[0 0 3 1] ^^mo^^mfSi^m^^xnmh^yz^T.^ 

y.^\z^if^mmmtmc^nx\ ^m^^^^mf&w'^ 

sYmK^(o^m\zm^^rirc/^i$^->'^mmr^. 
mmby>i^y.^\B\^m^±iz'rx\zm^^nx^^^m 

CO 0 3 2] ^fc^KD^mm, 1 1 (om^&mjMu. m\ 
mi i<oiiyxswii^rz\tmmmmm2t. ^(d±(o 
y^^mm 5 (omo^mti^M^^M^^^Lx 
i.^^. r^t>t>. m^^y^±mm5\t. mrnvr^^^ 
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CO 0 3 33 m2\t^mM(DWWM^m^^xmmhy> 
i>7.^m^^mz/'^i^-y^mf^~t^j:m^m\zir:iyrz. lo 

n^n^r. ^r. m2 (a) izTET^^rs:. ^^y^m 

f ^:7^ hui^x hm2 3f)mf^^tixysi^m^m^2 

CO 0 3 4] m2 (b) \z7^T^z)\z. mwm^ 
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